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ELECTROSTATIC COATING OF DHl^RGENT GRANUUES 



TECHNICAL RELD 



This inverrtion relates to electrostatically coating detergent granules. More particularly, it relates to 9 
5 process for making coated detergent granules which comprises producing detergent granules, and then 
uniforiYily distributing finely divided powder onto the surfaces of the detergent granules by means of an 
electrostatic charging and delivery system. It also relates to detergerrt granules made according to thi$ 
process. 

10 

BACKGROUND OF THE INVENTION 



Electrostatics Is a branch of physics that deals with the phenomena of electrical charge attraction and 
75 repulsion. Elecitrostatjc systems have been used to Improve coating efficiency, for example, of paints 
applied to matallic products such as refrigerators, desks and automobiles. 

The use of electrostatic delivery systems to apply various powdered coating compositions on elec- 
trically conductive objects is described in Gemnan OLS Patent Application 3 014 226. Weigel. published 
October 15. 19S1 (powder lacquer mixed with a nonpigmented powder lacquer to fonfn a "solid mixture" Is 
20 efectrostaticaliy applied to electrically conductive objects to increase film properties against external 
influences) and Japanese Patent Publication 46-8472, Sakal et al.. publication date March 24, 1973 (powder 
composition containing polyamide mixed with N-substltuted sulfonamide for electrostatic coating of metal 
objects). 

In electrostatic powder coating, an electrostatic charge is imparted to the powder, which is then 
28 delivered to ttie object to be coated. The object is held at electrically ground potential and the powder coats 
the object because of the attractive force between the grounded object and the charged powder. In an 
electrostatic powder spray gun. the powder is pushed through a central passageway by pressurized gas. 
The central passageway contains electrodes which ionisce the air surrounding thsm. The powder traveling by 
the electrodes acquires these lorMC charges. The charged powder is then emitted ftx)m the gun, usually in a 
so conical spr^y paitem. in the area of the object to be coated. 

U*S. Patent 4,780,331 » Cobbs, Jr. et al, issued October 1988, describes a particular method and 
apparatus for charging powder particles by electrostatic induction. See also U.S. Patent 4,380,320, Holleteln 
et ah. issued April 19, 1983 (nozzle assembly for an electrostatic spray gun). 

Electrostatics is in use for Industrial finishing applications. It Is used for coating relatively large objeds 
35 one at a time, such as hubcaps, metal desks, and cans. Examples of commonly used powder coating 
materials are epoxy. polyester, and porcelain. The art deisorlblng application of powder to objects generally 
speaks of grounded, usually metallic, larger, single objects, rather than Individual, small, ungrounded, 
nonmetalllc particles. 

The use of a finely divided powder coating on granular detergent compositions to improve detergent 
40 flowabllity and decrease lumping and caking is known, See U-S. Patent 3.868.336, Mazzola et al.. issued 
February 25, 1975 (finely divided flow^-promoting agent externally applied to a heatnirled detergent 
composition to Inhibit caking): Japanese Patent 86-333245 (granular detergent composition prepared by (a) 
kneading certain detergent components, (b) comminuting this solid mixture, and (c) covering the com- 
minuted mixture with water-insoluble, finely divided powder of a primary particle size not above 10 
45 microns); and Japanese Patent 62-45696 (granular detergent composition which is a pulverization product of 
a deteigent ingredient mixture coated with water-insoluble fine powder of an average grain size tess than 10 
microns end containing other specific detergent ingredients). 

U.S. Patent 4,027,366, Millar et al., Issued June 7. I9r7, discloses a process for electrostatically 
applying a multi-layered coating on a substrate In one operation- A mixture of powders Is used as the 
so coating composition. At least one of the powders Is a film-forming non-conductive polymer. The powdered 
composition is applied to a conductive substrate which has a neutral charge or a charge apposite from that 
of the coating composition powder particles. According to iWlHar et al, the powders then stratify into layers 
and adhere to the substrate because of contact or static electrification for a reasonable length of time and 
until at least one of the powders can be cured or fused to form the final coating. 

Aluminosilicates. or zeolites, are of particular interest as finely divided powders for detergent granule 
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coating, A series of Wbcon patente describe heavy duty laundry detergents comprised of P^^icles having 
nonionlc determent In. the interior and on the surfece thereof to which is ^^^^ ^^^"^^^^ 
particles of lon-exchanging zeolite. Venous such heavy duty laundry detergents *^'J^^^ 
STm are disclosed. See Wixon's U.S. Patents 4.248.911, issued February 3, 1981; 4^60.651 , i^ued Apnl 

6 7. 1881; 4.339.335. issued July 13. 1982; 4.347.152, Issued August 31. 1982; 4.411.809. issued October 25. 
1983: 4.666.738. issued May 19. 1987; and 4.66B.740. issued May 19. 1987. 

In summary, although coating detergent granules with finely divided powder .b »<nov.n /he^^^^j^^^ 
process allows for efficient coating (reduced dust, less powder recycle, less powder required) ^^^^^^ 
reruns (uniform distribution over the granules). The use of electrostatics for coating small, numerous. 

16 ungrounded nonmetallic particles, like detergent granules, with finely divided powder is not known. 



SUMMARY OF THE INVENTION 



The present Invention relates to a process for making coated detergent granules which comprises 
producing detergent granules, and then uniformly distributing the finely divided powder onto ^^ ^^^^^ 
the detergent granules by means of an electmstaSc charging and delivery system, it also relates to 
detergent granules made according to that process. 
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DESCRIPTION OF THE INVENTION 
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This invention relates to 8 process for making coated detBrgent granules, as we" »s to d^f^^Qent 
granules made by this process. The process comprises producing detergent granules and then un form y 
distributing finely divided powder onto the surfaces of the detergent granules by means of an electrostanc 
charging and delivery system. 

A. Producing Detergent Granules 

There are various ways to produce the detergent granules which will be coated with the finely (Byld«J 
Dowder in Wis Drocess. High active detergent surfactant and/or detergency builder granules are suite© e 
T^l^ to the Socess described in copending U.S^ Patent APPlU^^n Sen. 

No.364,725. Joficoeur. filed June 9. 1889- Such detergent granules are made by fomiing «Jf"9^ JTJ^J 
comprising surfactant andADr water^olubte oi^ianic polymer and/or detergency ^"^^'•f^,'^^^^'''^. 
by mixing a deagglome.Btlng agent Into the doughy mass at a high shear '^■J^;^^^^"^\^ 
IS 8 tine powder c«vlng a m^^n particle size of less than about 200 m-crons and ,s most P^^V "J'" J 
atuminoslllcam. The surtaotant can be awltterionic. cationic. ampholytic and/or nomon.c The ^ater-solubie 
oS polymer can be polyacrylate polymers of molecuter weight between about 4 000 and 100.000 
S pKhylene glycol of morecular weight betwe«. about 2.000 and 50.000. The dot^gency b..lder 
can be phosphate, carbonate, silicate, C,o-,a fatty acids, potycattooxylate, or mixtures thereot 

Also sunable tor use herein are high active detergent granules made a«;Ord.ng ^ Jh* pro^ 
described in copending US. Patent Application Serial No.364.721. Mueller et al. A'^/^^ ^^"^^ 
detement granuiee are made by: (a> reacting in a continuous neutralization system alkyl sulfuric 

benzene sulfonic acid with an alkali metal hydroxide solution, (b) adding to the system polyethylene 
glycol of molecular weight about 4.000^0.000 and/tor certain ethoKylated non»n.c surf^tarts. ^d (c) 
forming detergent particles. The alkali metal hydroxide solution is greater than or equal to about 62% by 
wTht of the hydrSde. and the neutralteed product has less than or equal to about t2% by weight of 

"^Detergent g^nules made by spray drying ere preferred herein. To spray dry. Jetergent ^'^^^ 
such as surfactnte and b«lde«. are typically mixed in a mix tank to fom, a s lur j .h^h is f^^^^ 
in a spray drying tower to substantially reduce moisture. See. for example. U.S PatenU 3.629.951 ana 
3 629.955. both issued December 28. 1971 to Davis et al. incorporated herein by reference. 
' Tte detergent granules for use herein comprise detergent surfactant and/br detergency builder. 
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1. Detergent Surfactant 

Detergent surfaotante useful herein are eetected from anionic, nonionic, zwitterionic. ampholytic and 
catlonic classes and misrtures thereof. Detergent surfactants useful herein are listed in U^S. Patent 

6 3,584.961. Norris. Issued May 23. 1972. and in U.S. Patent 3.919,678, Laughlin et aL, issued December 30. 
1975, both Incorporated herein by refference. Useful cationic surfactants also include those described in U.S. 
Patent 4,222,905, Cockrell. issued September 16. 1980, and in U.S. Patent 4,239,659, Murphy, issued 
December 16. 1980. bo^ incorporated herein by reference. Of the surfactants, anionics and nonionics are 
preferred and anionics are most prefen-ed. The following are representative examples of detergent 

10 surfactants useful in the present granules. 

Water-soluble salts of the higher fatty acids, i.e., "soaps", are useful anionic surfactants in the 
compo$it5on$ herein. This includes alkali metal soaps such as the sodium, potasdum, ammonium, and 
alkylolammon^um salts of higher fatty acids containing from about 8 to about 24 carbon atoms, and 
preferably from about 12 to about 18 carbon atoms. Soaps can be made by direct saponification of fats and 

75 oils or by the neutraii^alion of free fatty adds. Particulariy useful are the sodium and potassium salts of the 
mixtures of fatty acids derived from coconut oil and tallow, i.e., sodium or potassium tallow end coconut 

soap- 
Useful anionic surfactants also include the water-soluble salts, preferably the alkali metal, ammonium 
and alicylolammonium salts, of organic sulfuric reaction products having in their molecular structure an alkyl 
group containing from about 10 to about 20 carbon atoms and a sulfonic acid or sulfuric acid ester group. 
(Included in the term "alkyl" Is the alkyl portion of acyl groups.) Examples of this -group of synthetic 
surfactants are the sodium and potassium alkyl sulfates, especially those obtained by sulfating the higher 
alcohols (Ciz-CiB carbon atoms) such as those produced by reducing the glycerides of tallow or coconut 
Oil; and the sodium and potassium alkylbenzene sulfonates In which the alkyl group contains from about 10 

2$ to about 16 carbon atoms, in straight chain or branched chain configuration. e.g.. see US. Patents 
2.220,099 and 2,477,383. Especially valuable are linear straight chain alkylbenzene sulfonates in which the 
average number of carbon atoms in the alkyl group is from about 1 1 to 14. abbreviated as Ci i~i4 LAS. 

Especially preferred, is a mixture of Cio-is Hnear alkylbenzene sulfonate and Cio -is alkyl sulfate. 
These are preferably in a weight ratio cf between 50;50 and 80:20. preferably 70:30, sodium Ci6-ig - 

30 (preferably C11-14) U\S:sodium Cia-u (preferably Ci4->6) alkyl sulfate. 

Other anionic surfectants herein are the sodium alkyl glyceryl ether sulfonates, especially those ethers 
of higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid monoglyceride 
suHbnates and sulfates; sodium or potassium salts of alkyl phenol ethylene ojode ether sulfates containing 
from about 1 to about 10 units of ethylene oxide per molecule and wherein the alkyl groups contain from 

35 ebout 8 to about 12 carbon atoms; and sodium or potassium salts of alkyl ethylene oxide ether sulfates 
containing about 1 to about 10 units of ethylene odde per molecule and wherein the alkyl group contains 
from about 10 to about 20 carbon atoms. 

other useful anionic suriiftciants herein include the waterHsoluble salts of esters of alph«ulfonat©d fatty 
acids containing from about 6 to 20 carbon atoms In the fatty acid group and from about 1 ID 10 carbon 

40 atoms in the ester group: water-soluble salts of 2-acybxyalkane-1 -sulfonic adds containing from about 2 to 
9 carbon atoms in the acyl group aad from about 9 to about 23 carbon atoms In the alkane moiety; water- 
soluble salts of olefin and paraffin sulfonates cont^ing from atx)ut 12 to 20 carbon atoms; and beta- 
alkyloxy alkane sulfonates comalnlng from about 1 to 3 carl>on atoms in the allcyl group and from about 8 to 
20 carbon atoms In tiie alkane moiety. 

4$ Water-soluble nonionic surfactants are also useful In the instant detergent granules- Such noniomc 
materials Include compounds produced by the condensation of alkylene oxide groups {hydrophilic in nature) 
with an organic hydrophobic compound, which may be aliphatic or alkyl aromatic in nature, the length of 
the polyoxyafkylene group which is condensed wfth any particular hydrophobic group can be readily 
adjusted to yield a water-soluble compouttd having the desired degree of balance between hydrophUic and 

so hydrophobic elements. 

Suitable nonionic surfactants include the polyethylene oxide condensates of alkyl phenols. e.g.^ the 
condensation products of alkyl phenols having an alkyl group containing from about 6 to 15 carbon atoriis, 
in either a straight chain or branched chdn configuration, with from about 3 to 12 moles of ethylene oxide 
per mole of alkyl phenol. 

55 Included are the water-soluble and water^cfisperslble condensation products of aOphatJc alcohols 
containing from 8 to 22 carbon atoms, in either straight chain or branched configuration, with from 3 to 12 
moles of ethylene oxide per mole of alcohol. 

Semi-polar nonionic surfactants include water-soluble amine oxides containing one alkyl moiety of from 
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abut 10 to 18 carbon atoms and two moieties selected f«mi the group of alkyi and hydroKyalkyI rno^fles of 
from about i to about3 cart«n atoms: waier-solubte phosphine o«des containing one «''<y j;;^^^^^^^^ 
10 to 18 carbon atoms and two moieties selected from the group consisting of alkyi Or-wps ana 
hydroxyalkyi groups containing from about 1 to 3 carbon atoms; and water-soluble sulfoxides 

5 oiS^M moilty S ftom abou? 10 to 18 carbon atoms and a moiety selected from the group oons.st.ng of 
alky! and hydrowalkyl moieties of from about 1 to 3 carbon atoms. 

PmfeiTod noniol surfactants ai« of the fonnula B'(OC,H«)-OH. wherein Is a Co-Cs alkyi group or 
a Cs-Ci2 alkyI phenyl group, and nis from 3 to about 80. * ^ u e «K«,rt on 

ParticulJly preferred are condensation products of C^-Cis alcohols with from about 5 to about 20 

10 moles of ethylene oxide per mole of alcohol. s-Q-. C12-C,* alcohol condensed with about 6.5 moles of 

^^TphX'^^urf'^^ ^S'dt deH.a«ves ^ aliphatic or aBphatic deriva^ves of heto«>cyc,ic ^«,ndarv 
and tor^ary amines in which the aliphatic moiety can be straight chain or branched ^""^ "Tj" "'^f,^^ 
aliphatic substrtuents contains from about 8 to 18 cartDon atoms and at least one aliphatic subshtuent 

15 contains an anionic water-solubilizing group. . .,u„„hAn»iim and 

ZwWerionic surfactants include derivatives of aMphatic. quaternary. ^"^'^^^^ ^^^^^^^JT 
sulfonium compounds In which one of the aliphatic substituents contains fn»m abou 8 '''^^.^''^"T^^.^ 
Cationic surfactants can also be included in the present detergent granules. Cahonic surfacte^^ 
comprise a Wide variety of compounds characterized by one or more organic hydrophobic groups in the 

20 Sn a^d generally by a quairary nitrogen associated with an add radial P^"^**"* "JSJe Xe 
impounds are ateo considered quaternary n>t«.gen compounds. Halides. mejy ^^l^^^^f^f^^y*^. 
suitSe. Tertiary amines can have characteristics similar to cationic surfactente ^ j;'^^^^ ^^XZrll^ 
values less tha^about 8.5. A more complete disctosure of these and other cationic 
can be found in U.S. Patent 4.Z28.044. Cambre. Issued October 14. 1980. 'n«rp°^^f ^»!^'«'"^y 

25 Stionic surfactants are often used in detergent compositions to provide fabnc s°«l"^9 and^ 
antiSc benefits. Antistatic agents which provide some ^^^t and wh^^ a^^^^^^ he^, 

9re the quaternary ammonium salts described in U.S. Patent 3.936.537* Basken/ille. Jr. et al.. issuea 
February 3, 1976. which Is incorporated herwn by reference. 

30 

2. Detergency Builder 

Buildei^ are generally selected from the various water-soluble, alkali metal, amrnoniurn 0^ a^^Ji^S 

amm'olm phosphates, poiypbosphates. P^^P'-nates^ 'ZI^Cl^'^^l^^ ^^^^^^^^ 
S5 poJyhydroxy Sulfonates, poiyaoetates, carboxylates. and polycarboxyiates. Prererrea arc me 

'^^:S:':^'^T,:iT.X:-^o^^^ carbonate. ..ioates. 0^3 iaUy PC^^^ 
and mixtures thereof. More preferred are sodium tripolyphosphate. tetrasod.um pyrophosphate, c.toate. 
tartrBtemono-anddi-succinertes.sodiumsilieate. and mixtures thereof (see below). , ^y,^,^^^ 

^ ^Tific examples- of inorganic phosphate builders are sodium and PJ-^^^ ^J^^^^,^^^^^^^^^ 
pyrophosphate, polymeric metaphosphoe having a degree of polymerization of frorn ^"^^ J 
Snopho5.hatBs iples of polyphosphonato buiWers are the eodium P^?'"^?jf^f,^f;^ 
diphiphTnic acid, the sodium and potassium salts of ethane vhydroxy-1. ^•^•'P^^F^"'^"";^^! aS 
Sum and patas;ium salts of ethane, t.l.a.triphosphonlc acid. Other 

« dSdosed In^ Patents 3.159.581; 3.213.030: 3.422.021: 3.422. 137; 3.400.176 and 3.400.148. incor- 

'="'tlX"of'nt^hXhorus. inorganic builders a« sodium and potassium carbonate, bicarbonate 
sesqSSrate. tetraSorat. decahydrate. and silicates having a weight ratio of SiO, « alkali metal ox.de of 

nr^ofubiitt:"^^^^^^ ^ 

r^JZl^M^i ^.Sium poly'scetates. carboxylat^s. polycarboxyiate. and PjVJy^roxy -^^^^ 
Examoles of polyacetate and polycarboxylate builders are the sodium, potassium, lithium, ammonium and 
^Z J^Z^s^ oTlylene diamine tetraacetic add. nitrilolriecetk: add. oxydisuccinic aad, 

mellitic acid, benzene polycarboxyllc acids, and cHric acid. 

Polymeric polycarbowiate builders are set forth in U.S. Patent 3.308.067, Diehl. issued March 7 1967 
incoSS hSillX Jerence. Such matenals include the water-soluble salts of '^-"-^^j;;^"^^^^ 
oflHphatic carboxyllc acids such as maleio acid, teconic acid, mesaconic acid; fumanc acid, aconltic aad. 
citraconic acid and m^thylenemalonic add. 
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Other useful builders herein are sodium and potassium carboxymethyloxymalonale, carboxymethylox- 
ysucdnate, ds-cyctohexanehexacarboxylate, cis-cyclopentanetetracarboxylate. phloroglucinol trisuHonate. 
end the copolymers of malelc anhydride with vinyl methyl e^er or ethylene. 

Other $ultabte polycarbo>cy1at8s for use herein are the polyaceta! carboxytetes described in U^. Paient 
5 4,144^6, issued March 13, 1979 to Crutchfleld et al. and U.S. Patent 4,246,495. issued March 27, 1979 to 
Crutchfield 0t al, both incorporated herein by reference. These polyacetal carboxylate$ can be prepared by 
bringing together under polymerteallon csondttions an eater of glyoxylic acid and a polymerization mitator. 
The resulting polyacetal carboxylate ester is then attached to chemically stable end groups to stabilise the 
polyacetal carboxylat© against rapid depolymerixatlon in alkaline solution, converted to the corresponding 
7D salt, and added to a detergent composition, 

ParUcularly preferred polycarboxylate builders are the ether carboxylat© builder compositions compns- 
Ing a combination of tartrate monoauocinate and tartrate disuccinale described in U.S. Patent 4.663.071, 
Bg$h et a)., issued May B, 1987, incorporated herein by reference, 

Water-«olubte silicate solids represented by the formula S102-M20. M being an alkali metal, and having 
13 a SiOa:M20 weight ratio of from about 0.5 to about 4.0. are useful in the instant detergent granules. 



3. Additional Ingredients 

20 These detergent granules can also include optional ingredients commonly found in detergent composi- 
tions, such as bleaches, bleach activators, suds boosters or suds suppressors, anti-tamish and anticorroslon 
agents, soil suspending agents, soil release agents, germicides. pH adjusting agents, non-builder alkalinl^ 
sources, chelating agents, smectite clays, enzymes, enzyme-stabilizing agents and perfumes. See U-S. 
Patent 3.938,537, issued February 3. 1976 to Baskerville. Jr. et al„ incorporated herein by reference, 

25 BleacNng agents and activators are described In U.S. Patent 4,412,934. Chung et aL. issued November 1. 
I9fi3. and In U.S. Patent 4,463,781. Hartman, issued November 20, 1984. both of which are incorporated 
herein by reference. ^, 

ChelaUng agents are also described in U.S. Patent 4.663,071. Bush et al-. from Column 17, line 54 
through Column 18, line 68. incorporated herein by reference. Suds modifiers are also optional ingredients 

90 and are described in U.S- Patents 3,933,672. issued January 20. 1976 to Bartoletta et aL. and 4,136,045. 
issued January 23. 1979 to Gault et al., both Incorporated herein by reference. 

ft is preferred that the detergent granules be comprised of from about 5 to 75 weight %. preferably 10 
to 60 weight %, detergent surfactant selected from the grtJUp consisting of anionic, nonlonic iwltlerionic 
ampholytic and cationic surfactants, and mixtures thereof. H is prefenred that the detergent granules be 

S5 further comprised of from about 5 to 75 weight % detergency builder selected from the group consisting of 
water-$oluble, alkali metal, ammonium or substituted ammonium phosphates, polyphosphates, 
phosphonates, polyphosphonates. carbonates, silicates, borates, polyhydroxy sulfonates, polyacetates. 
carboxylates, and polycarboxyiales. ^ ^ ^nrs ^^nn 

The detergent granules preferably have a particle diameter range of between about 100 and 1700 

40 microns, THe mean particle size is from about 400 to 1200 mIcnDns, preferably from atwut 600 to 1000 
microns. To achieve this particle size range, the fine and coarse granules are generally screened out. 
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B. Glutinous Granules 



It is prefened that the detergent granules be sufficiently glutinous for the finely divided powder to 
adhere to the detergent granules even after the electrostatic charge imparted by the electrostatic chargmg 
and delivery system dissipates. The charge generally dissipates within several hours of appHcatlon. In order 
to be glutinous, the detergent granules should be hot and/or sticky (moist) during application. Stickiness can 
be imparted, for example, by Increasing the amount of water and/or adding nonionic surfactant In or on the 
granules during or after production of the granules. However, it is not desirable to make the particles so 
sticky that they agglomerate. i . « 

It is preferred that the instant process further comprise maintaining the detergent granules at a 
temperature of between about 65 "^C and 105* C, preferably between about 80 C and 95 C. while 
55 uniformly distributing finely divided powder onto tiie detergent granules by means of the electn?5talic 
charging and delivery system. The hot granules are sufficiently glutinous (gummy) for the electrostatlGally 
charged finely divided powder to remain affixed once the electrostatic charge dissipates. 

Another preferred alternative Is that the detergent granules are hot and sticky during appltoaOon of the 
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finely divided powder. Such granules ^ comprised of from about 2 to, 20 weight %. preferably 4 to 16 
weight %. water and are at a temperature of betweer* about 80 C and 95 C 

Another preferred alternative Is that the deteigent granules be comprised of from about 10 to 20 weight 
%. preferably 12 to 15 weight %. water so that the finely divided powder adheres to the detergent granules 
even after the electrostaBc charge dissipates. . ^ , «• - * nf 

The most preferred altemative is that the detergent granules be compnsed of a sufficient amourt o 
nonionlc surfaSant to cause the finely divided powder to adhere to the detergent S^^f^ f^^S 
temperature (about 7' C to 38* C) even after the electrostatic charge dissipates. From about 0.5 to 3 weigtit 

% nonionic surfactant is prefen-ed. ^ r. e = ^ainht <>, 

ft is most preferred thai the process herein further comprise distributing from about 0.5 to 5 weight ^, 
Dreferably 1 to 2 weight %. nonionic surfactant on the surfaces of the detergent granule$ pnor to unrformly 
distributing the finely divided powder onto the detergent granules. This is 8 middle step betwf " P;°^"73 
tt^fdeter^nt granules end applying the finely divided powder by ^^^ff^' ^^^^J^'l 
distribute the nonionic surfactant is to spray it onto the aboveKteSCiteed '"'f '9«^ ^'j ,^ 

granules are being tumbled in a rotating mix drum. The nonionle-treated granules can then be placed in a 
dean rotating mix drum for the next step, electrostatics. . , , ^.^r,^ or inromorated 

The nontonic surfactant distributed on the surface of the detergent granules 
irrto the oranules in an amount sufficient to adhere the etectrostaticaliy applied powcter. is as dasonbed 
uir *e Sn called "Detergent Surfactant' above. Prefen-ed nonionic surfac^ts for this Purpose a« 
aSatic alcohols containing from 8 to 22 cartoon atoms or alkyl phenols having an a^ |""P^=^^"9 
from 6 to 15 carbon atoms, in either straight or branched chain configurations. fr*^ ^ to 12 moleso^ 
SenToxMe par mole of alcohol. Motb prefenr^i are C»-,. alcohol polyethoxylate (E3-,2>. Most 
preferred is coconut atkylBfi(»Vlate (Eg). 

C. Distributirig Finely Divided Powder 

After producing the detergent granules and optionally making them hot '^^'^'^^''^l^'^;^^^^ 
powder ia uniformly distributed onto the surfaces of the detergent granules by means of an elaclrostrtJc 

. ^'^r rXS'p-"Ser preferably has a mean parficle s«e ot .ess than *-t^^ -j-^ 
preferably less it«n about 50 microns, more p^ferebly less than about 25 micrcns. most preferably less 

^^/S'JnirdiS' powdered material may be used. Examples include fumed or precipitated silica ^ 
can bl iated Tas tohave hydrophilic or hydrophobic characteristics, silicates of both «"0^hous and 
rr^sSnTiyeS- form, alumlnLlicate clay minerals such as montmorfllonite. hector^ ^JiJi^fJ^^^: 
alkali and alteline earth metsl carbonates and high Molecular Weight pdyalkylene oxides and polyalkytene 

^'^Tpreferred finely divided powder is selected from the group consisting d ^"'"'"'^'"'f^^* 
trioolyphosphate. powdered pyrophosphate, .citrate, powdered carbonate, sulfate, and moOu es thereol A 
mS^pIZld iy divldeSTp^der is selected from the group consisting of -^•^^"'T^-'^^^^^^ 
powdered sodium tilpolyphosphate. powdered ietresodium pyrophosphate, and moctures thereof. Most 
preienred is sodium aluminosillale (zeolite). ai. 
^ The most pr^erred finely divided powder herein is a v^ter-^nsoluble crystall^ie or arno^^ al- 
ummosllic^te ion exchange material. The preferred crystalline material useful heroin is of the fbmiula 

SeT^CrSy ir^Tast about 6. the molar ratio of z to y is from about 1.0 to about 0^ a.d xls Jrom 
iout 10 to ablout 264. Amorphous hydrated aluminosillcate materials useful herein have the empirical 

formula 

" w^Jl^i? M fe'Siium. potassium, ammonium or substituted ammonium. . is from about 0.5 to about 2 and y 
Tl said r^at^ial havSTg a magnesium ion exchange capacity ol at least about 50 milligram equivalents of 
CaCOs hardness per grajn ot anhydrous aluminosilicate. .. ,^ . . ^ ^ 

p4f2Sly about 5.5 to 20 weight % finely divided powder is unifomMy distributed onto the su^ces of 
ss the detergent granules in this process. More preferably, about 2 to 10 wefeht ^■"f^^^'^^ I 
elSght %. ^diwm aluminosllicate is uniformly distributed onto the surfaces of the detergent granules In 
*is orocess bv means of the electrostatic charging and delivery system. ^ j n 

CSy dl!)S powder should be suitable for use In the particular electrostatic charging and dei««ry 
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system to be used. 
D. Bectrostatig System 

6 

The finely divided powder Is uniformly distributed on the eurfac© of the d$t$ngent granules by means of 
an eloctrostaHc cliarging and dollvery system. U.S. Patent 4»780,331, Cobbs, Jr. et aL. issued October 25. 
1988, incorporated herein, describes a particular metlriod and apparatus for chargmg powder particles by 
electrostatic induction. Generally, the electrostatic charging system contains electrodes v/hlch ionize the air 

TO surrounding them. The finely divided powder Is passed by these electrodes and acquires the Ionic charges. 
Thft powder Is then distributed in the area of the detergent granules. Because of th© electrostatic charges, 
the powder is attracted to and uniformly distdfaLrted on the surfaces of the detergent granules. It Is not 
necessary to charge the detergent granules. TTie detergent granules need not be grounded but the object 
which contains them, preferably a rotating mix daim. should be grounded or polyethylene coated for safety. 

T5 When the detergent granule? are glutinous during tha powder appScation, there Is no need for a curing or 
fusion step to ensure long-term adhesion of the powder. 

The preferred electrostatic system for use herein la an electrostatic powder spray gun. An electrostatic 
powder spray gun rs described in U.S. Patent 4.380.a20» Hollstein et aL. issued April 19. 1983.. incorporated 
herein. This step preferably comprises charging the finely divided powder in an electrostailc powder spray 

20 gun and then spraying the charged finely divided powder from the gun onto the detergent granules. 

The most preferred electrostatic powder spray gun for use herein has three parts: a gravity feed 
hopper, a control corisole, and the gun itself. The finely divided powder is fed into the gravity feed hopper. 
The control console has controls for regulating flow rate, fluidizing rate, atomizing rate and voltage level. 
The type of powder used generally controls which rate settings give the best results. The finely divided 

25 powder is channeled from the gravity feed hopper into the central passageway of the gun. Pressurized gas 
forces the powder through the passageway, wnore the powder acquires an electrostatic charge and, when a 
trigger on the gun Is pressed by an operator, the charged powder Is emitted from the gun In a conical spray 
pattern. 

It IS prefeired that the electrostatic powder spray gun be mounted on a rotating mix drum. The nozzle 
30 of the gun la preferably pointed through an opening in the drum. The detergent granules are preferably 
falling freely when the cloud of charged powder particles Is emrtted fram the gun. The charged powder 
particles are attracted to the detergent granules and are uniformly dl6tribut»d on the surfaces of the 

used; for example, allowing the detergent granules to fall down a chute while spraying them with the 
35 charged finely divided powder. The rotary mix drum or chute should be grounded or coated with 
polyethylene in a manner sufficient to minimize fire and safety hazards- 
Using electrostatics to uniformly coat detergent granules with finely divided powder so that they are 
free-flowing and do not cake or lump has the following advantages over conventional admixing methods: 
(a) uniform, complete coverage of the granules, 
40 (b) less finely divided powder Is required, 

(c) reduced dust and less powder recycle, and 

(d) where the granules are glutinous, more pemianent adhesion between the finely divided powder and 
the granule leading to a longer lasting coating. 

Detergent granules made by this process can be used as is as a finished granular detergent 
4s composition. Alternatively, the instant coaled detergent granules can be mixed with other ingredients, such 
as other detergent granules or builders, to fonr^ a granular detergent composition. 

The following noniimiting examples illustrate the process and coated detergent granules of the present 
invention. All parts, percentages and ratios herein are by weight unless otherwis© specified. 
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